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PURPOSE: A TFT LCD(Thin Film Transistor Liquid Crystal Display) is 
provided to improve a charging characteristic and a holding 
characteristic of the first gate line by controlling a voltage applied to a 
VOFF gate line. 
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CONSTITUTION: A TFT LCD comprises an LCD panel(100), a gate 2°°- 
driving IC(200), a data driving IC(300), and a VOFF voltage 
generation portion(400). The LCD panel(100) comprises a multitude 
of gate line, a multitude of data line, a thin film transistor, and a 
multitude of pixel electrode. The gate driving IC(200) transmits a gate 
signal to the thin film transistor through the gate line. The data driving 

IC(300) transmits a data signal to a pixel through the data line. The VOFF voltage generation portion(400) comprises a load 
portion, the first clamp circuit portion, a CMOS, and the second clamp circuit portion. 
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(541 am ggHxi>sa fflia sai »« 



s ssg oe ^uoi^aon ei^cfe asm sisioi 1a 3101^321 ga <=> x} m # m w&Mti 

atet egHXI^E) S!j3 SAI SXIOII »S 210IC1. 06! *0|£ agf 4>BS ¥S1 *f*8K» 

eon aggoi aife smss sis^. #31 ggys as*? on sgaoi safe cmoss oi^oisi sick oa 
?iioie aei m & 4, e ° oissioi sen s°i m& mo\ qb 921 si4i goii msna #cwsi°£ s 
2&01 <eimo\^oi. sen 921 si£ goi am s°i sii son aisioi ^cHsjss uan 
b 3ds guieio. 
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[US2I S§] 

e|Bf egHxi^E) HAI S*| 
[£321 

SHEfe HEH2I 2B 5II0IS g*±"2| saxi^E) S«g SAI SX|2| SP| tlSEOIH, 

J||2£i= g2H2| S}B| egHJi^E) 2!jg SAI 9£|2| D1SE0I2. 

fl|3£fer ^ gfg£| ^ Al Of) Oil COg ajQJ egt)X|A.a oHg SA( Sx) gaj £0 |2, 

J3l4Efe S ^S2| ^AIOIIOII tOg efaj egHJ|^E| eijg SAI §£|2| 06! DHOIS 281 g«4=B2| SIS 
£0|H. 

3l5£fer S ^S2| ^ Al Oil Oil tOM egyxi^EI e"S SAI S£|2| ?g DISEOIQ. 

[g*S2| #A]|t! £9] 

S ^SB am MeSII>i9 SAI §£1011 fiS . CH^t &AII6I ^81»S. 08! ^lOlsaOII gj 

^isife asm 5 § si oi 16! ?iioiMa2j sa ^aa $?xi :>H2Aia ^at ^an^a smg sai 
§ xi oii an 3ioia. 

U £**!£! eva,*- egHJI^EI S«§ SAI §*|2| DJiyg. 

>iioie ^= asm agsife ^noieajii ^ ass agsn= aioisaai naia 3iioieao« e 
^ bxi?i eigoi siscd ^?i aioiQaoii pg bjj^i sssich sife sfai eaxi^asi ^?i 
sfB| saxi^Eis) se as e.^ b»oh eesoi ai°oi Tiioisasi =?m asoii 021 ^1 qioi 
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aaa aa aesife &±m saaa ate aa sgNxi^a 3ie. 

SI 2^01 m&S\0\ SIHCM iSaaa S»8|2 ate get aa 3|EK aa egtxi^q ^ a ej 

a pis Mom\ aaaoi ate ess o\mo\x aa. 

0|£f a a egyji^Ei ojjg SA | gxife 3BO|Maoil Sgaaate 3H0IM ICS^E|2| ^|0|M 

=?B asoii eisH esaii. Jiioie as3» eaas 0101a as3t a±oii asiixi3ii aoi a 
ate aae ci^ganoiaa. 

aS; gBHSJ OS 3H0|Md2| UHd 3*3 «W SSfiXl^a as SAI §x|2| aate aaa 

04*21 jnoisaoi s as2£ saacn a:n. 04=21 aioiaaoi igft2§ uaaoi ao. aa a 
axi^aa a e»fe 31101 e^jh. eiisjcH a°oi, og a e»t gioiaaa e^aoi asa, um 
xi a sxite »4i a^oii egaa ao. a^ a^a a 01 a a on ssaoi a°w gjg aans ga 
aw aa. m a± 921 a± s^°i sxi aa3ite oa 31101^011 egaoi aa. 

oiaa ia sa #xi aa3ite aa aaofiAH ?#¥si aoiaaa oiga oe jiois&oi aa 

nau oias »as os 3«oiaaoii as saom as saoi aaaoi sixi a2°£, 31101a 
aaa Rcstsi aois eia 1a 3iioiaaoii a§aoi aaaoi ana xiaAiate enaoi aa. 

siisfe ae 31101a aaa 2!<s sai axia #a gsEoio. 

SI1SE0II £EA|B aa HOI. S3 3II0IM a*42| OS 3ll0iaaa 313 9!|S SAI SX|2| aaa Oga 

□4=21 3||0iaa(Gn)0| 9 gftf°£ §£301 2i2. 04=3 BI0iaa(Dn)0| % aa®£ §^£101 SIQ. 
aa eSHX|^a(TFT)°l & BJffe 3||0|aa(Gn)a 3Sa0f 9X11, QB 8 BX|te BI0ia(Dn)a SS3 

ch si°qi, uaxi a exu= a>b a^oii eisoi 2iQ. a4: a^s oiioiaa(Dn)oii a§goi sihoi 

ia m± mm m± a^si ^a^ife o&w nom&m asisi ^loisaa agmoi iasa. 

121 ifi ssi xi ^a^isi g^fe, oej«H ^oisaa ej°i°i m no\m&3i agsiPiu, atr ma 
a^oiiAi pcbm gsH heifer sai A^gg^c^. 

oiaa ^ai Maixi^a ssjs sai sxife si^oiiah ms- oei ^iioisaoii di§ e!^8« m ifi?f a° 
u. osi aioisaoi aisjoisife gsisi n a 3iioieao«AH rc&oi e^s°s asm sH^Aitia. 

HI2£fe SB«2| ^af eggxi^EI 2!i§ SAI SX|£| ?S HfgEOia. 

HI2SE0II EAIB SEH2I 29 3)1 0|S ^^2| efe> egHXI^a 2!|§ SAI SS|2| afiEEfe 2f2| Si 

a^si aem. a^°i a^w, ^iois a^°i ssai agmts uatap. 

3iiois =?m ics^a 3ii oi s ^§ as3^ egdwjas. oioia ?e icsva aioia as^i a^oa 

asaa. a^oii uaufe a^ssfe a^ a^(vcom)3j a 4; a^ aa(vp)°i a?i»oii °ish § 

&± a^si aa(vp)s 31101s s Aiztdon) se> a4s agf(vci)wxi §aao. 

3|| 01 M =?W ICS¥a 311 01 S a2H(Toff)£l3. 311 01 S ?g 2H a^(Voff)S S§ 3^ 

agKVcom)3f a^# 3fXI2 BH»0. 

oaAi 2«s s^(cic)o« saa aa(vic)^ as sikcsOoii saa a&(vst)a eshxi sfea. 

OlSf 2!j§ SA| SXIfe 3H?g0| §g 89 3||0|e 3¥0fl. SSJiH S2| a^ QB S 

21 a4: gOII blolOl ^CHSIOS gt3fl UaBO. 

aa°s s S9j°i s»g oi a b gan 31^21 snmrn shsspi ¥i& 3° sai, sen 921 ai a 

01 QB «2| Sli gOII b|SK)1 ^OI^OS gf3« UEIUfe 9§i SH^8I3I AS 20IQ. 
OiaS -^^S g^Sf3l ¥IB e ^9J2| ?a§, 

S^S U^EIO! Site CJ4=2| 3||0|ea % QIOIEia, All 3H°| BXJg 31X12 9l°D\ ft ex^te ^31 311 

oisaa eiaoi 2i2 a exite taioiaaa e^aoi ate Maxima. #31 egHj|A.Ei2i 
uchxi e &i\si assioi si^cm si u jg°s ssaw site 04=21 a^e sssm site eii 

^31 eii§ miy 21 3iioisas §aof ajat egHxi^aoii 3bois ?§asi aesite 311 01 s ica. 
6f3i ciioiaas §aoi a^a^oii aioia ass agate oioia =?m ica. ^31 a &m 3«oisa 

S 3|^°£ S9 311 01 S a Oil Q|§Slte ?IX|0|| M^SOi Site 0& 3||OIMa0ll 311 01 S ?S dSi Si 

ate oa 3ii oi m a^ sas^ sia. 

oiia. ^3i oa 3ii oi s aa aa 4»boiia) aaate aaa aernm 3hois^oii agaoi site a^a 
gt3ie cjg eura 3«oiMaoii aaaoi ate a^2i waoii hisioi a3« uaute aai axiaa. 

oei 3ii oi s aa aa 4»sa ¥§i 4=a, a3i ¥si 4=9011 a^aoi ate amss sis¥, a3i 
gas as^oii ssaa ate cmoss oi^chxi a°w, a3i cmosob a^aa ate nzmmR sis? 
a a saa 4* ao. 
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S¥& ES§ S2£ SKM, S StfgOl ^81fe 3|# SOKHIAH g#2| JCI^iS 3>a X13I gO|S13|| ^AIIT 
4> 2iE^ S iyAIOlIM &AII813II ggaO. 

S £gg tft»S|tt ^AIOIIOII DJE afat EQIXI^El 2!j§ fiAl SXIfe 2!jS nu. 3||0|£ ¥§ IC, Q|0| 

ei ¥§ ic, 302 oa 31101^ aa 4»bs 3iao. 

ass iwy(ioo)s o^g ^loima gj gioiaa. am dhsi bxip jjxia si°cm a axife Tooisaa 
sasoi am o'b a Bxife aoisaa eagoi afe «w saxi^a. siat eaxi^og ocmxi 
a aaaoi asoi mm &tf°s gaaoi ab o^g a^a^a saao. 

3li0|S IC(200)S= 3||0|e<yg gsfoj HJBf egHxi^goj) ^QIS SHIO- 

Qioiei ¥§ icooojfe Gioi&iaa gsw a^oii aioia 6ise stso. 

oa 3ii oi s aa 4=b(4oo)b. mw\m amv A )g bxkhi ¥si ^Bdooo)oi asgoi a° 

CM. ¥81 4>B(1000)0II SliaiSHSI £¥(2000)31 SgSIOi 212. SI1BHH Sl£¥(2000)g S BXICHIfer 
SS £R (Vcom)OI B^OO! SISCM OB BXKWfe CM0S(3000)^ £3001 SIO. CMOS(3000)°I tt B3J 
»I1#^ BXKVcmPI 2^9 CM OB BUfc »I2^SH SI £¥(4000) 31 3^001 BI2MSH SI 

ssi a Bxife fli23is agi(v 8 )oi sggoi a°cM os a &xifc »i2S^ bxkvoHzPi- Bisaoi si 
oa 3ii oi m set ^^=^e(4oo)°i sisfe §g a^ aa(vcan)^ niseis si£¥(2ooo)g aa(v,)a 

CMOS(3000)S >i?ISS|01 Alias? 9X|2| a&(Voff,)S argAIZIO. 

sna^ axig aer(voff,)s 3is asKv B )a «i2sg= sj£¥(4ooo)s oisskm a& a a 
§ esiAi^i M2m^ axig g§? a&(voff 2 )a ir^Amo. 

mm^ Bxig a§* agKvoff,)j2i si2#^ bxisi ainvoff^g as=a ¥si ^b(iooo)s ?m 

issioi. oioii 00 sseH^sPi 2nao. 
^. oe ^oisasi ^§ tisfe snga en°i aa(Voff,)a »i2g^ b»°i &n aer(voff t m 
ai§it 4 gio. 

»ng^ Bug aa(voff,)g ia Jiioigaoii e^goi sife si^g gf^is ob &m ^iois^oii 
a^goi stte sHig gi^ioii yisioi giouife m&m mnma. 

mm^ Bug #^ aa(votf 2 )s m ^oisaoii aggcn aife si^g &j\m ob eiH ?«oiMaoii 
B^goi sii= st^g ar^ioH oisioi gionife 21 e gfxi&o. ^si 01 si25is a&(v B )oi asg 
ch aw 01 oil 00 si2§§» Bxig m^ agi(voff 2 )s xis°s siao. 

»l5£fe B ^Sg ^AIOIIOII OB ^e, v =&X\±t\ ¥§ 1I1SSEOIO. 

S15E0II £EA|B B @S°I ^AIOIIOII OB S|Sf ^.&X\±Ei 2!jg SAISXig ¥W aSEfe ^l a 

^g asn». §}± a^g asio. ^101^ shai agmis ooao. 

=?E IC£¥E| 511 01 S SS(Ton)ga. 01019 ?§ ICS¥S QIOIQ 514:011 

a^ao. a 4; on ooofe stisafe §s a^ agf(vcom)3i si 4: a^ aa(vp)g a^ixioii gsn m 
sao. 

§14: a^ aa(vp)s 3ii 01 m as Aiadon) esi si 4. aei(Vd)wxi §asci. 

311 01 e ICS¥Ej 311 01 e ^§ a^3|- @2S(Tof f )£IS, 3fl0|e 25 ag1(Voff)B 2^ 

a2KVcom)j21 SB ?l^e 31X12 B3S10. 3£10 a^B 33|3| 0 = 0. ^. a^g 33|fe AVBe 

33ii ao. 

i^Y •• Vcom Voffi. J£ aV ■■ Vcam •• Ve>l'fa 

(B, vcomB gsa^ asioia. voff.s sn#^ Bxig @^ seiom, vott^ si2#^ b» a 
sis.) 

ooah 3iioim ?§ as^i aasdoft) gsti rag 2«sg^(cic)oii §as aeKvicR ss 
g^(cst)on §a@ aei(vst)g &a 31101^ ^§ ^S3i aadon) gag rag a^a8i(vcom) 
a 3iiois ?§ 25 a8i(voff)g a¥i»eo 30. 

oiasoi. ss a^ agKVcom)3i 3«oim ?§ 25 aa(Votf)B 3)1 01 ^ ^?#oi @s ga^ g?a 
@25aa§ ra asig a^oi o^i ^ 3*?. s^(cic)oii §as aei(vio)2i as §i*(cst)oii s 
aa aei(vst)B sjssixi an sao. 

^Vj> - Vjc' •• Vic 



6-3 



§^^§110-0188112 



AVp - VJc' •• Vic - Cst / (Cat s Ckr) x £ v 



(9. vic'fe S25AI aaom, victe b^ai aaou, cicte 2«a ssou, cstte as sifs.) 

s^(cic)ssoii ep>Ste aa(vic)te a^ aa(vcom)2i eiaoii ^siss g«i as 
hai fisa issife 3112s sag sss s^(cic) gfBoii enisife aa(vic)a saatom. 

mejAH 2j§ §g2i ej3iate aag AVp/29g ?iaci. 

^. seawi ssi a 4: goi ag s°i si4: goii uishcn &cn3°s a aaoi goi gesi^e 

S 3HfiBCK 

C1AISJ6H, If 4: Oil a^OI 39)1 US 4=^1 ±& S10IS 2H0IIA1fe OI^SIXIHS SfflWI g|2| 214: §0| 

as si2i si* goii dimoi 9di2!°£ smi uaufe axi&cj. 
s=?s 1 

sis tsasoi ate 04=21 3iioiMa s aioiaa. ah 3H2i ens 3ixin a°oi s exite 931 h 
oiMgjy easoj as a§ e 9xite 931 aioiaaa a^aoj ate saxiiB', 931 saxi^asi 

U01XI B QXia a^SOi SIHOI gfgfHS Sg£|CH Site C14»a 214: a^§ £8812 Site «l 

§ imaa. 931 2«s miya 3HoiMae gsioi *w ^ssxi^aoii 3«oim ass asa-t 31101 
s ?s ica. 931 QioiQas esioi a^a^oii qioia ase a&site Bioia ica. 931 x 
awi 3jois^e 3is2s ae 3noiMaoii asstte 91x1011 gasoi ate oa 3)101^^011 aiois 
am.m aesite ota 311 01 m aa 4>9g sssife siai eaxi^a hai 9x1. 

2 

HHSOflAH. 931 OS 3B0IM 381 4=9S ¥S1 4*9. 93| ¥S1 4=900 9gE|01 ate SUMSH 

sis*, 931 msas sis^oii assoiate cmoss sssite «w saxi^Ei egg hai s». 
a?s 3 

mtoiM, 931 oa 9ii oi s as ata 4=ee a^ aaa mass sisvsi aas cmoss ± 
sissioi melt B»a aa^ ^^site sem^a ajs hai 

4 

SI2S SEte n3tt0|/d. 4*31 CM0S0II B1301 ate SI2SSH S£¥i d SBWte ^BJ ^ a XI 4: a B| 
9 HAI 9X1. 

5 

flkgoiiAH. &o\ mmm 9»°i aas i\m aaa ?3i2ggH si£¥i oigsioi a& 
ams SS1AI31 si2#^ ensi t^agfi ^^sib ^ egH^iira ssjs hai s». 

m=?& e 

HI5S0HAH. sns^ Bxi2i #^ aaia »i2*^ 9*121 #§? aaa a^s ^si 4»e 
e 91SAI31 assite afat saxi^a «i9 sai s«. 

si4»oii/d. ob 9iioie ^^i 4=9S 93i ^^m^ 9x121 #^ aaa 931 si2gs? 9x121 

SB) aa S SISOI 31tee1 aiat Egjx|>. 9 ajg S A| 9X1. 
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